ABSTRACT
INTRODUCTION
ecker and Watts (1996, 2001, and 2005) have tracked a large sample of U.S. academic economists' teaching practices over the last decade. They found the dominant teaching style to be traditional standard lectures known as "chalk and talk". The median respondent surveyed in 2005 spent 83 percent of the lecture time talking and using chalk. In the more recent paper they conclude, that there are signs of change towards more active learning methods especially from younger economists. Brauer and Delemeester (2001) point to a number of benefits that accrue to the instructor from using experimental classroom games such as break from routine, motivation, fun and reputation of economics. 1 One of the most important benefits to the instructor is improvement in teaching which can lead to tenure and hence job security as well as promotion. The experimental approach can also have spill-over effects on research activity.
Is there a dividend to the instructor of running classroom games and how is it captured? The evidence is obtained from evaluation questionnaires administered in an introductory microeconomics course at Thompson Rivers University (TRU) during the Fall 2006 where seven experimental classroom games were conducted to illustrate economic concepts. Becker (1997) suggested that instructor success is judged by student evaluation questionnaire given at the end of the semester. 2 Even though one might argue that higher expected grades leads to more favourable student evaluations and thus a positive correlation between teaching evaluations and student grades, the empirical evidence is mixed on this front. 3 Causation could be the opposite way, namely increased performance of the instructor can lead to higher grades for students. 4 Turning to the second dividend, there is a general agreement that experimental classroom games aid students' learning for a number of reasons (Holt (2003) ). Economic theories can be verified using the results from the experiments. Illustrating concepts using student's created data is more effective in learning and more fun than relying on textbook examples. Finally, to the extent that experimental classroom games affect performance, this may have a spill-over effect on a student's performance in other courses (Brauer and Delemeester (2001) ). From a student perspective, the benefits of games are usually measured in terms improved student performance in exams relative to the status quo of some controlled environment.
A testing procedure to examine the value-added of games is to conduct a pre-course and post-course test in both experimental and non-experimental classrooms. Dickie (2006) and Emerson and Taylor (2004) ) indicate that experimental games tend to increase the students understanding of economics relative to traditional methods of teaching economics.
In this research we compare the performance of the students in two quizzes. The first quiz was conducted after playing one experiment and it involved topics such as introduction to economics and markets (i.e., demand and supply concepts). The second quiz was conducted after playing three games and it involved public policy issues such as externalities (i.e., pollution problems), government regulations (i.e, rent controls and minimum wages), efficiency and fairness issues, taxes, and public good provision (i.e., clean air). Both quizzes had 10 multiple choice questions with a time limit of 10 minutes of classroom time. 5 This paper also investigates as to whether performance is affected by the number of games students played after controlling for a number of factors. It also investigates Fels (1993) hypothesis that a single experiment will not affect student performance but using a number of experiments over a period makes a difference in students' performance. 6 In conclusion, this paper attempts to provide evidence that experimental games can trigger a double dividend. The dividend, measured in terms of enhanced performance, can accrue to both the student and to the instructor.
II. THE SETTING, GAMES PLAYED AND STUDENTS' PERCEPTION
Seven classroom games were played in an introductory microeconomics classroom during the Fall 2006 semester at TRU. 7 Students played a pit market game to illustrate the concept of convergence to market equilibrium, the ultimatum game to illustrate bargaining and fairness issues, a paper river game to illustrate externalities and property rights, the M&M game to illustrate problems with common ownership of resources, a fund raising game to illustrate under provision of public goods and free riders, the production of widgets in order to illustrate productivity changes from division and specialization of work as well as from the law of diminishing returns, and an oligopoly game to illustrate problems with collusions. Table 1 below summarizes the games played:
The table show chronologically the games, their objectives, the location, the time to play, and participation rates. Participation in a game guaranteed two marks as a reward except for the last two games where only a small number of students participated in the experiment. In some games rewards were also connected to the earnings. Some games were announced ahead of time while other games were held without warning.
The classroom size was relatively large for TRU. There were 55 students enrolled in the course. Approximately 45 percent were female students. Seventy-three percent were business students, another 18 percent were tourism students, 5 percent from arts and 4 percent from sciences. Twenty-seven percent of the total students were international. Sixty-four percent were first year students and another 22 percent were second year students. Some of the games were played during the seminar and others during class time.
Students' perception of the games were retrieved from two sources; from the institutional evaluation form and from a survey conducted close to the end of the semester. The survey results indicate that students found that the experiments increased their understanding of economic concepts (mean 4 = agree). They also found helpful the instructor's presentation of the results of the experimental games (mean 4 = agree). The following are some quotes of students' perception of the games in the written section of the evaluation form where they were asked for "any other comments about your learning experience in this class." To illustrate difficulties involved in collusive behaviour.
Lecture: 10 minutes 2 students selected on a volunteered basis
Reward the payoff amounts in the game.
III. INSTRUCTOR'S PERFORMANCE: THE FIRST DIVIDEND
Instructors at TRU are evaluated by students on a regular basis. The evaluations are formative taking place every year on a selected set of courses that is determined by the instructor or summative, taking place every five years. The evaluation form is filled anonymously by the students and the results are given to the instructor after the course is over. The objective of the evaluation is to examine the instructor's performance in three main skill areas; presentational, organizational and interpersonal skills. Within each skill/category there are subcategories. The presentational skills consist of the following sub-categories: explains material, demonstrates knowledge, answers clearly, demonstrates enthusiasm, listens to students, prepared for class, summarizes material usefully, uses class time effectively, and communicates effectively. The organizational skills consist of the following: graded work within reasonable time, evaluates fairly, available for consultation, course well organized, provides appropriate feedback, explains grading, follows the outline, assignments relevant, and relevant exams. The interpersonal skills are broken down to that of being helpful, treating students with respect, encouraging questions and being approachable. The score is structured such that a 5 = Almost always, 4 = frequently, 3 = sometimes, 2 = occasionally, 1 = hardly ever. Thus a score of 5 indicates that the student strongly agrees, while a score of one indicates that the student strongly disagrees. The higher the score the better the instructor's teaching performance in the related categories. TRU requires an average score of 3.5 or higher to be considered acceptable performance for these categories.
In what follows evidence is provided of a change in the instructor's performance from adding the experimental methods as a teaching method to the traditional style of teaching. The instructor began teaching as a graduate student at Concordia University in Montreal. Initially chalk and talk was the dominant teaching method used. Through time there has been an increased usage of technology such as power point slides, as well as the usage and analysis via statistical software of real life data to illustrate statistical concepts and macroeconomics facts. Experimental games were not used in the previous courses. Courses at the first year were taught the traditional way of chalk and talk, while upper level courses had more student-instructor interaction and applied projects. Courses at the first year had larger size classes (36-60) than upper level courses which range from a low of five to thirty six students.
The evaluation questionnaire from the principles of microeconomics course (ECON 190) where experiments were part of the course is compared to his previous performance. The absence of experimental games in the past as the teaching method makes these evaluations a controlled environment. Table 2 provides the instructor's historical performance at TRU from 1993 until winter of 2006 from thirty nine course evaluations in economics. Table 3 indicates that the average performance in each of the three categories is around a score of four. Lower level economics courses have a lower average score than the upper level courses. This is a reflection of larger class sizes in lower level courses and also students in lower levels are not as interested as the students that specialize in economics. Thus comparisons should be handled with care since different courses represent a different population statistics. In addition, there seems to be a mild (statistically insignificant) upward trend in teaching performance relative to the first two years at TRU which is indicative of experience. Table 4 The probability of observing an event as extreme or more is computed using the standardized normal random variable is:
Where x is the observed score, μ is the population mean and σ is the population standard deviation. The higher the standardized variable in absolute terms the further away the observation is from the population mean score. Hence the probability and the frequency of the event happening is low. Figure 2 confirms that the probability is low by showing the histogram for organizational skills. The observed organizational skills score from the experimental games course lies in the extreme right of the distribution coloured as a black bar.
The probability of observing a standardized score as extreme or more extreme than the one observed with the experimental classroom games course is computed as
. For the population mean value and for the standard deviation usage of the historical mean values was employed. Table 5 shows the probability of observing a score as high or higher, as the one in the experimental class during the fall 2006, due to random chance in 1 st and 2 nd year courses. The probability is very small. This might be due to chance or there might be due to a shift in the mean of the distribution to a higher level. In conclusion, the evaluation forms indicate a marked increase performance in the instructor's organizational, presentational, interpersonal and overall skills relative to his historical pattern which is used as a controlled environment. In the next section we explore the second dividend, namely improved student's performance.
IV. STUDENTS PERFORMANCE: THE SECOND DIVIDEND
In order to determine the impact of participating in classroom games we compare the performance of the students in two quizzes. As stated in the introduction, the first quiz was conducted after playing one experiment and it involved topics such as introduction to economics and markets (i.e., demand and supply). The second quiz was conducted after playing three games and it involved topics such as negative externalities (i.e., pollution problems), government regulations, efficiency and fairness issues, taxes, and public goods provision. Both quizzes had 10 multiple choice questions with a time limit of 10 minutes of classroom time. In the first quiz the average score was 65 percent, while in the second quiz the average score was 72 percent. Figure 3 shows the differences in the performance of students in the two quizzes. Seven students did much worse than their first quiz, another ten students did slightly worse relative to the first quiz, nine students did just as well, while twenty eight students performed better in the second quiz relative to the first quiz. Is the average differences between the two quizzes statistically significant different from zero? Conducting a paired difference test to examine the null hypothesis that there is no difference in population mean values between the two tests results in rejecting the null hypothesis in favour of the alternative hypothesis that the population mean value of the 2 nd quiz is greater than the 1 st quiz. Table 6 shows the details of the test. What is causing this increased performance? One explanation is that there were more experiments conducted between the 1st and 2 nd quiz. This increased usage of games and participation motivated students to study more or it aided them in understanding the concepts showing an increase in performance. Another explanation could be the second quiz was easier relative to the first all else being equal. However, the latter explanation lacks credibility since the quizzes were similarly structured (i.e., 10 multiple choice questions from the same test bank with the same 10 minutes time limit and degree of difficulty). 13 Another reason could be that students were more interested in the public policy issues and less with the introductory material of the course.
Organizational Skills Score
14 Here we focus on measuring the impact of the first explanation on performance. Did the experiments have any influence on performance?
In order to provide additional insight towards explaining the performance quiz is to conjecture that the score of a quiz depends on the number of games played, the student's cumulative GPA to control for student ability and study habits, gender, residency status and program of study. Accordingly, one can assume that the following system of equations describes the system: is assumed to be independently and identically randomly distributed with mean zero. The error terms across equations most probably are not independent since variables such as study time, relative performance of students (i.e., students trying to improve in second quiz given their unexpected lower in the first quiz), and uncertainty is omitted. Thus the OLS method might yield inefficient estimated parameters. In order to get more precise estimates we use the seemingly unrelated system equations method (SUR) developed by Zellner to estimate the parameters. 15 If Fels' conjecture is correct then a single experiment will not affect student performance and we would expect ) since it captures a student's overall ability and study habits. We do not have priors for the signs of the other three control variables. 16 Table 7 columns 2 and 3 present the results from this estimation. The number of games played between quiz 2 and 1 affects performance positively. However, as expected this is not the case with the first quiz. The results confirm Fels' conjecture about the frequency of games being important in affecting performance. A student's cumulative GPA is also important in affecting test performance for both quizzes indicating that a student's ability or study habits are important variables in determining performance. 17 On average, female students performed worse in the first quiz relative to male students, however this is not the case in the second quiz where gender is irrelevant in determining performance. Furthermore, it did not matter if the student was domestic or international in affecting performance in each of the two quizzes. Business students did on average better in the first quiz relative to tourism, arts and science students but this was not the case for the second quiz where program of study was not a significant variable.
Further to determining the impact of the games on the level of quiz performance we are also interested to determine the factors that influence marginal performance, a measure of increased productivity, i 1 S i 2 S  . One of the factors that might influence marginal productivity is the number of games a student played between the 2 nd and the 1 st first quiz as mentioned previously. 18 The results in column 4 of table 6 indicate the expected difference in scores depends positively on the attendance of classroom games. The higher the attendance of classroom games, the higher the performance in the second quiz relative to the first quiz. How higher? The results indicate that approximately one additional grade point difference (one additional correct multiple choice question) will be earned for every one additional classroom game attendance on average. 19 The absence of a measure of increased study time prior to the writing of the quiz relative to the study time allocated to the first quiz is a problem in that experimental games may not be the cause of increased performance but the increased study time. Thus we cannot conclude that the experimental games are the direct cause of increased performance since marginal increase in study time is not accounted for.
However, the experimental games could have triggered an increase in study time which triggered an increase in performance. One can conclude that the increased game attendance causes a direct or indirect, through increase in study time, increase in performance. 20 Figure 4 indicates the pattern of marginal performance and number of games played between the quizzes. 4.485 ** Notes: standard errors of the estimated coefficients are reported in parenthesis. Three *** indicates significance at the 1%, ** indicates significance at the 5%, * indicates significant at the 10% level.
In conclusion, we provide evidence from the same introductory microeconomics class that indicates evidence of a second dividend. The performance in quizzes was affected by the number of games students played after controlling for a number of factors such as the students cumulative GPA, gender, program of study and their international/domestic status. However, we also find support of Fels (1993) hypothesis that a single experiment will not affect student performance but using a number of experiments over a semester makes a difference in students' performance. 
V. CONCLUSION
This paper presented evidence on the benefits that accrued to the instructor and to the students as a result of running numerous experimental games in a principles microeconomics class during the Fall 2006 semester. Most of the literature attempts to measure the benefits of experimental games that accrue to students in terms of performance enhancing grades. To the best of the author's knowledge there is no other study that examines the benefits that accrue to the instructor as a result of introducing classroom experimental games.
In order for experimental games to be an effective tool a necessary condition for success is the enhancement of the instructor's performance which in turn affects the students' motivation to study and perform better relative to the status quo method. Framed another way, experimental games may have less of an impact on students' understanding of material and performance in exams relative to the "chalk and talk" method if instructor's performance is not enhanced.
Despite the supporting evidence that experimental classroom games or other active learning methods yield positive results these have not been used in teaching economics in many universities and colleges. Watts and Becker (2005) show very low median and mean responses for usage of these methods over the last decade. This is puzzling and requires future research to identify reasons behind the observed excess inertia. However, research in this area has flourished as seen from the publications in many economic journals.
A question for future research is to identify whether it is the experimental games that result in an improvement in student performance which in turn leads to instructor's performance enhancement as measured by teaching evaluations. Alternatively, does causation operate the other way, namely that the instructor's enthusiasm and his improvement in teaching methods motivate students to perform better in the course.
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